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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl, 4 dwg 
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(54) BAJlbUOBKA J\J\H PA3BAJ1 bLJOBblB AHUH YCTPOftCTB H3 nPOOWJlbHWX TPYB 
(57) Abstract 

Hcnonb30BaHHe: jyisi paaBanuxoBbieaHiOT ycrpoftcTB H3 npo<J)MJibHbix Tpy6 (nepeKptiBaTeneH, noflBecoK 

XBOCTOBHKOB, ^HJIfaTpOB H T.fl.), VCTaHaBJIKBaeMblX B CKBELWMHe. CyiUHOCTb K3o6pereHHH: BaJIfaUPBKa 

coAepKKT Koprryc (K) 1 c ueirrpanbHbiM KaHajiOM 4, b wuKHefi MacTH KOToporo ycraHOBJieH nrryi;ep 5. B 
creHKe K BbmajmeHbi yiviytineHHfl 6h7,b xoropbrx c nowombro onop 8h9 ycTaHOBnewbi Tpn Banbiryiompoc 
aneMeHTa (B3). flpiweM onopw 8 abvx B3 ycTaHoaneHbi b yrjry6neHMHX 6 K HenojjBUKHo, a onopa 9 B3 12 - c 
BO3M0»Hocrbio pajnianbHoro Bbt^BiuKCHMH M3 yrjry6neHMH 7. rio^BjraHaH onopa BbmonweHa b BH^e flayx 
3Kcn;eHTpirTObix oTHOcMrenbHO jxpyr flpyra ujumuppoB (UJ 13 h 14. ripjweM U 13 c Gojitunsu flnaMerpoM 
ynnoTHeH OTHOcirrejibHO ctchkm Kopnyca 1, a 11 14 c MeHbmwM flwaMerpoM Bbicrynaer b ueirrpajibHbiM 
Kanan 4 K h hmcct KaHanti, coo6m;aiomjie ueirrpanbHbai KaHaji 4 c rxj?noaBJiiraecKOH KaMepoH 18. 
o6pa30BaHHOft creHKaMM yryryGneHUH 7 h TopqeBWMH noBepxHOCTHMH U 13 h 14 no^DWKHOft onopbi 9. Taitoe 
KOHCTpyKTHBHoe BbmojmeHite BanbupBXH o6ecneuixBaeT nexib - noBbnneHne KaMecTea h HaflejKHocTH 
ycTaHOBKH ycTpoftcTB H3 npo^wibHbix Tpy6, a TaxjKe noBbimeHne pa6oTOcnoco6HOCTH cawoft BaribupBKH m 
B03M03KHocTb pacnnrpeHKH Hnana30Ha pa6owero flwaMerpa. 1 3. n. $-Jibi. 4 soi. 
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Description [OnncanHC H3o6pereHira|: 



M3o6pereHMe othochtch k odnacTK 6ypeimn h KamiTajibHoro pcMoirra He4>roHbix m rasoBbtx CKBamnu a 
npeAHaaHaweHO, b wacrnocru, p/w paaBan bup bn oaHHH ycrpoMCTB H3 rrpo^wibHbix Tpy6, ycraHaanHBaeMbix 
b CKBa»HHe npw roojranwK 30H ocjiokhchkh. B03HHxaionnoc n npooecce CypeHHH CKBajsnH h npn 
BoceraHOBneHMM repMerMwocro o6caflHbix kojiohh. 

W3BecTHa BajibuoBKa ^jih pa3Ba/ibi^OBbiBaHHH ycrpoMCTB h3 npo^iuibHbix Tpy6. co^epaan;aH Kopnyc. 
npHcnocoGncHHbift a/ih coe^HHeraiH c kojiohhoh dypwibHbix Tpy6. c ueHTpa/ibHbiu KaHanoM h 
yrjiy6ncHKflMM b ctchkc, b Koropbix ycTaHOBncHbi c noMomhro onop Tpn Banbuywinjoc ajicweHTa. 

He^ocrraTKOM aroro ycrpoiicTBa hbahctch to. uto Banuiyiocatie ojicMenTbi npu pa3BanbupBbiBaiaai Tpy6bi 
hoa AeftcTHweM ynpyroro ancMeirra iioctohhho HaxoAHTCH b oahom nojiojKeHHH. rioaroMy npn 
Heo6xo^HMOCTH cfflOHTb paAwanbHbie Harpy3KK Ha npo^roibHMft nepcKpbraawib npn crx> ycraHOBKe b 
cKBafflme, HanpwMep, npn pcMoirre noBpeKneHHM ooca^Hoft kojiohhw b BWfle meneBOft nq^Jwpaujoi, Raima* 
BajibuoBxa HcnpHMeHHMa, nocKOJihKy H3-3a He bo3mo jk hocth cHHxeKHH paflwanbHOft Harpy3KH Ha o(5caAHyio 
KQjioHHy npowcxonirr ee ^a/ibHeftraee paapymeHHe. 

3a^aweM H3o6pereHHfl HB/mercH noebnueHHe KanecTBa h Ha^WKHOcra ycraHOBKH ycrpoMcrsa K3 
npo^HjibHbix rpy6, ycTaHaamiBaeMbix b CKBaxHHe npw h30jihuhm 3oh ocjiowhchkh, B03HMKaK>mwx b 
npoopoce 6ypemtR cKBarara, h npw BoocraHOBJieHHH repMenwHocrH o6caAHbix kojiohh, a Tarare noBbtmeHHe 
HaAexHOCTH h paooTOcnocodHocra BanbuoBxn h ooecneneHne boomokhocth pactrorpcHUH nwana30Ha 
pa6oMcro nnaMCTpa 6e3 H3MCHeHHH jniaMeTpa Kopnyca ^aHHoro Twnopa3Mepa caMoft BanbnoBKH. 

TexHHMecKHH pe3yjibTaT Aoc™raercH to*, hto b Ba/ibUOBKe hjih pa3BanbupBbiBaHMH ycrpoftcTB k3 
npo4)HJibHbtx Tpy6. coAepjKamew Kopnyc, npHcnocodneHHbift h/ih co^nuHeHHH c kojiohhoh 6ypwibHbix Tpy6, c 
ueHTpajibHbQJ KaHaJiOM m yrjiy6neHHHMH b CTeime, b Koropbix ycTaHoaneHbi c noMorabio onop xpw 
BajibqyMmHX anexceHTa, onopa onHoro Bajibnywiaero aneMeHra ycTaHoaneHa b yr/iy6neHHH Kopnyca c 
B03MOXHocTbiO paAnanbHoro BbmBMJKeHMH H3 Hero. PanwajibHO noABHKHan onopa BbutemKHoro 
Banbnyioinero arieMeHTa mojkct 6biTb BbmonneHa b nnyx nwaMeTpanbHO pa3HOBcnHKHX dhjikhapob, 
sKcneHTpinmbix oTHocMTejibiio APyr npyra, npHHen UHnimnp onopbi c 6onbnniM HHaMerpoM ynnornen 
oTHOCHTcnbHO Kopnyca h o6pa3ycT co cTCHKaMM ynnyfineHHH rtvnpaBjnwecKyH) Kawepy, coo6n;eHHyio c cro 
ueHTpanbHbou KaHanoM. 

Ha <J)wr. 1 npeRCTaBjieH o6ihhm bh^ BanbupBKM; Ha $kp. 2 pa3pe3 A-A Ha <Jwr. 1; Ha $vr. 3 pa3pe3 B-B Ha 
$ht. 1; Ha $ht\ 4 oocaAHan KonoHHa c ycTaHOBneHHbiM npo<twnbHbiM nepeKpbraaTeneM c noMOcnbio 
ormcbiBaeMOM BanbUOBKif. 

BajibnpBKa n/ra pa3BanbnpBbrBaHHH ycTpoHCTB 113 npo^xuibHtix Tpy6 coAq>anrr Kopnyc 1 c pe3b6oft 2 jyw. 
npncoeAHHeHHH ee k KonoHHe 6ypunbHbix Tpy6 3 h neHTpanuMM KanajioM 4. b HscKHeu uacni KOToporo 
ycxanoaneH raryuep 5. B crenKe Kopnyca 1 BbmojmeHU yiviy6neHHH 6m7,b Koropbix c nouomwo onop 8 m 9 
ycraHOBneHbi Banbnyion^ie aneMeirrw 10. U, 12. IlpiweM onopbi 8 AByx BaJXbuyioinHX aneMeHTOB 10 11 11 
ycTaHoaneHbi b yr/iy6neHHnx 6 HenoABHWHO, a onopa 9 Banbi^yioinerx) aneweHTa 12 c B03MOJKHOCTbio 
paAwanbHoro BbiABHKeHHH H3 yr/iy6neHMH 7. noABSUKHan onopa 9 Banbnyion;ero aneueHTa 12 BbmonHeHa b 
BHAe AByx 3KcueHTpHHHbix oTHOCHTejibHOPO AP>^ npyra muiKHnpoB 13 m 14, HMeionxHX paoHbie nnaMerpbi. 
IIpirxeM ujothhap 13 c 6om»niHM A HaMeT P° M ynnoTHCH oTHOcarrejibHO ctchkh Kopnyca 1 c noMomuo 
ynnoTHeHHH 15, a uhjimhap 14 c MeHbnmM A MaMeT P° M Bbicrynaex b ueHTpajiBHbiH aanan 4 Kopnyca 1 uepe3 
OTBepcTHe 16, BbmojiHeHHoe b CTenxe, h HMeer KaHanbi 17, coo6m,aiomwe ueHrpajibKbra Kanaji 4 Kopnyca 1 c 
rMApaaoiiHecKOii Kaxtepoit 18, o6pa3OBaHH0w CTeHKaMH oTBepcTMH 16, yrny^neHMH 7 b KOpnyce 1 h 
TopueBbiMM noBepxHOCTHMM u>uiHHApoB 13 h 14 noABHWHOH onopbi 9. 

Pa6ora BanbupBXH noHCHHeTcn Ha npwMepe BoccraHOBneHMH repMeriWHOCTH o6caAHoft kq/iohhbi npn 
oSpaooBaHHH b Hew Tpeimmbi. 

B 30He 19 HapyraeHHH repMennmocTO oocaAHoft KonoHnbi 20 npenBapHrejibHo ycraHaanMBaioT 
nepeRpfaisaTeJifa 21 H3 npo^HnbHbix Tpy6. nyreM pacumpcHMH ero AaanetmeM hchakoctm. 3axeM Ha Kanoime 
6ypHJibHbix Tpy6 3 BHyTpb nepeKpbiBaTejm onycKaioT BanbupBKy w span;eHHeM, c noAaMcft bhh3 kojiohhu 
6ypuabHbix Tpy6 3, na™naxrr paooanbuoBbiaaTb npo4»»uibiibic Tpy6fai nepeKpbiBaxejiH 21 c OAHOBpeMeHHOM 
npoMbiBKOH «MAKocTbio, 3aKatoiBacM0H b Tpy6bi noA fKWitm^bA. Hpw 3TOM, b ueHTpanbHOM Kanaae 4 
Kopnyca 1, 6naroAapH nanwuino urryuepa 5, Aaaneioie wkakoctm B03pacraeT h, B03AewcTByH uepe3 
OTBepcxwe 16 b creHxe Kopnyca 1 w Kaiianbi 17 b numaiApe 14 iioabmjkhoh onopw 9 Ha Topuesbie noBepxHocTW 
HMjiMHApoB 13 m 14, BbiABwraex BajibnyiotnHH aneMeirr 12 M3 yrny6nenHH 7 Kopnyca no ynopa b creHKy 
nepeKpbiBaTcnn 21. OAHoopeMemio ueBbiABiuKHbie Banbiiyiounie 3jieMCHTW 10 h U Tanae ynnpaioTCH b 
cTCHKy nepeKpbiBaTcnH. manee, BanbuyiomMe ajieMeHTbi noA ACMcrrBneM C03AaHH0it paAwanbHofl Harpy3KM. 
npoRaxbisayicb no DiiyTpeinieM noBepxHocxw npo^MJibJibix rpy6, pa3BanbnpBbiBaioT hx m ruiorHO 
npHKaxbiBaioT k ctchkc oocaAHow Konotoibi 20. ripn noAxoAe R 3one 19 HapyaiemtH repMerHMHOCTH o6caAHOH 
Konoinibi 20 Aan/ieimc npoMbiBOuuow jrmakoctm cimwajor a° MHHHMa/ibHoro, npw kotodom He npowcxoAHT 



BbtRBHJKerotn paj^amDHO-nonBHJKHono Banbijyiornero aneiueHTa 12 M3 Kopnyca 1, m pa3BanbU0BBiBaHHe 
npo^raibHbix Tpy6 txpyr j\o o6pa3ooaioiH kflnraMoabiioro ^naMerpa RuyiAfi cMexmaMH Hest»m btok km mm 
Banbuyiomnxoi aaeMCHTaMH 10 w 11 h BbUjBMrawiUHMCH ancMeirroM 12, sorna oh HaxonitTCH b hcxohhom, He 
Bbu;BHH>rroM nonomeHKH. ripw 3tom pe3b6oBbie coe/jMHemui npo<j)suibHbix xpy6 nepeKpbieaTejiH 21 tokkc 
pacniMpHK)TC« ao BHyTpeHMero ^Hawcrpa npo4»mibHwx Tpy6, o6pa3yeMoro npH mx pa3BaribuoBbi BaHHM h 
30HC HapymeHMfl, mto CHMmaer no MHHHMajibHOM BejiHMHHbi ^aaneime Ha creHKy o6ca^HOH Korioiniw 20 b 
□one 19 HapymemiH ee repMeniMHOCTH. 

Ilocne npoxomfleHHH 3ohw 19 HapyineHHH repwenwHOCTH, rAe onacHOCTb pa3pymeHMH o6ca£HOH KonoHHbi 
oTcyTCTBycT, BHOBb noflHHMaioT flaaneHue npoMbiBOHHofl jkhakocth h paaBajibnoBbi Banne nepeicpbiBaxejiH 
Beflyr no TexHOJioruM, oimcaHHoft Bbrrue. 

IlO OKOHMaHHH paSBattbUOBblBaHHH KOJIOHHy 6ypttTIfaHblX Tpy6 3 C BaJIbUpBKOH nOAHHMaiOT HO CKBaXHHbl. 



Claims (OopMyna H3o6pereuHH|: 



1. BanbUOBKa pfisi pa3Banfai;oBbiBaHHH ycxpoMCTB m3 npo^H/ifaHbtx Tpy6, co^epman^an Kopnyc. 
npucnocodneHHbiA pjui co^jhhchhh c kqjiohho£I GypwibHbix Tpy6, c ucHTpanbbKbiM KaHanoM m 
yrjTy&ieHKHMH b ctchkc b KOTopbrx ycTauioaneHbi c noMomuo onop Tpw Bajiuxyiomjix aneMeirra. 
oTJim aso mja^icH tcm. uto onop a onHoro Ba/ibnywrnero aneMeirra ycraiiOBJieHa b yryry6neHMM Kopnyca c 

B03MOJKHOCTbIO panUajIbHOFO Bbl^BTOKCHH^f M3 HCPO. 

2. BanbupBxa no n. 1, orjuraaioinaacH tcm, uto panwanbHO non,BHmHa« onopa BbgjBHMHoro Banbiryiomero 
aneMeirra BbnronHeHa b bhrc flByx nwaMerpanbHo pa3H0BeJiHKnx npnHHRpoB. 3KcneHTpxrqHbDC OTHOCirrenbKO 
npyr npyra, npxraeM qmiHHnp onopbi c 6ojibihhm njiaMcrpoM yiuioTHeH crniocjrre/iMo Kopnyca h o6pa3yeT co 
creHKaMH yrvrydneHHH b Kopnyce rHnpaanorqecKyio KaMepy, coo6toeHHyx> c ero ueHrparibHbiM KaKanoM. 



Drawing(s) [McpTexH|: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1 , and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 1 9 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig.l 



' i 

i 



Fig. 2 



Fig. 3 



i 



Fig. 4 




TRANSPERFECTi TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214C1 

RU2056201 C1 

RU2064357 C1 

RU2068940 C1 

RU2068943 C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179 C1 

RU2105128C1 

RU21 08445 C1 

RU21444128C1 
SU1041671 A 
SU1051222A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU1 250637 A1 
SU1 295799 A1 
SU1411434 A1 
SU 1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 At 
SU 1 677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 | TEL 713 650^0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
.In and for the State of Texas 

My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 
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